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had for long years knowledge of a dietetic factor, but though we
know how to benefit these conditions empirically, the real errors in
the diet are to this day quite obscure. They are, however, certainly
of the kind which comprises these minimal qualitative factors that I
am considering. Scurvy and rickets are conditions so severe that they
force themselves upon our attention, but many other nutritive errors
affect the health of individuals to a degree most important to them-
selves, and some of them depend upon unsuspected dietetic factors."
Hopkins reported that when rats were fed a food mixture con-
taining casein, starch, cane sugar, lard, and inorganic salts, they re-
mained alive and grew a little when the components were supplied
in a crude condition. When they were carefully purified, growth
invariably ceased in a very short time and the animals declined and
died. He showed that their failure was not due to insufficient food
ingestion. When a small daily allowance of whole milk was given,
which did not provide more than 4 per cent of the food eaten, the
rats were able to grow to a certain extent. These experiments marked
the beginning of an appreciation of what Hopkins called the "accessory
factors of the diet."
Takaki (1887) reported a remarkable investigation on the preven-
tion of beriberi by diet. About the year 1880 this disease had become
a scourge among Japanese sailors. Takaki became impressed with
the superior health of sailors in the British Navy, as compared with
that of men in the Japanese Navy, and set about securing an improve-
ment of the diet of the latter, which he judged to be of inferior quality.
After many vicissitudes caused by resistence of officials, he succeeded
in increasing the content of meat and vegetables, and of introducing
condensed milk into the rations of the sailors. Through his influence
a training ship was commissioned to make a nine months cruise, the
men receiving the standard ration. While during this cruise there were
no cases of beriberi among the officers who had a superior diet, there
occurred 169 cases of the disease among 276 sailors. Another ship was
then commissioned to make the same cruise, using the improved
dietary. There were but 14 cases of beriberi among 276 men on this
cruise. The results were so striking that a reform in the rationing of
sailors was instituted which resulted in practical eradication of the
disease from the Navy.
Hopkins was apparently not aware, in 1906, of 'the studies of
Takaki, nor those of Eijkman (1897) in Batavia, who had produced
experimentally in fowls a disease similar to beriberi, which had for
centuries constituted one of the major causes of ill health among
rice-eating peoples. Eijkman found that chickens restricted to polished
rice developed polyneuritis, the cardinal symptom of beriberi, whereas
they did not do so when fed unpolished rice. He further demonstrated